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eusaMBiefl npoFMBiieHHocTM M npeAMasKaHe- 
Ho WW peMOHTa o6caaHMx koiuohh h mbo- 



jumHH oeBOAWWwxal npoAyxTMBiwx unac- 
TOB B soHe nep*opanMM. Ufint - oC«cne- 
weKHe'sKOHOMiM MarepHaia imacnipr . Ha 
TpyOax cnycxaioT rMAPaw . we jaxe- 
pu c ynnoTiWTcnbiwMi sneMCHTa** m yc- 
TaaoBneHniA mb bhx nnacTMPi.. 3ttTeH 
BepxBHft Topen iBuii«ro ynnoTMHTWibHoro 
Mettema ntAPaBiMMecxoro naxepa p«3- 
nmem HanpoTMB »«Hefl rpa»««^ Hurep- 
Bana BerepMeTMiKocTH. Ammy nnacrupJi 
BUWeniMir-no MareMaTMtecKoft ♦opnyne, 
npoHSBOAUT sanaxepoBxy yiuioTi«Teni,MUx 
weMBHTOB naxepa b kohucbux yqacrxax 
nnacTwpa M pacBWpeiwe JBiacTiipB no aceft 
ARHHe nyreM eosAama MsOMTOiaoro Aame- 
wai B ynnoTHHTenbWX sneMeirrax naxeppa m 
B MemaxepHoft bomb. Taxoe pacnono«e- 
we imacTHpa oOecnewBaer coxpaHHocTb. 
ero H oOcaflHofl kojiohhu b MKTcpBane, 
ucna«neHHOM oTBepcTHii»«. * 
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H3o6peTeKHe othocktcji k He*reflO«u- 
Bawefl nvof«iincHHocTM. a KMeHMO k 
cnocoeaH penoKra o6caAH«x 

TBKXe M30nHIV<M oeSBOAHHBBBIXO HpOAyK 

T»B«ux nnacTOB b 30He 

Uenbw HSoepeTeHHB BBnaeTOi o6ecne 
HCHMe 3KOMOMHM HaxepKana 

Ha 4Mr. I M3o6pa*eH naxep cabo«b 
„„A ivAPawHtecKHft (IIPC) c ycraHOBiieH- 
ITh Ha HeM nnacTupcM b rpaHcnopTHOH 
nonoxeHH::i Ha <J«r. 2 - to «^ "P" _ 

TOB Ha ru.acT«pev na <t«r. 3 - ««• 
„PH npHmaTHHKOHue.-uxy«,acrxoB nnacT« 

pp K oOcaAHoft KO/ioHHe; Ha 4Hr. " 

TO xe. npH saaepiaeMMH npH«aTHii KOHue 



BMX ywacTKOB H netopMHpoBaMHH cpeAHC- 
ro ynacTxa iBiacTUpB A© xacaHMa c BKyr- 
peHHelt noaepxHOCTbio o6caAHOfl xonoHHU. 

CnocoC ycxaHOBKM nnacTMpx b hhtcp- 
sane HercpMeTH«iH«icTM oBcaAMoft xonoK- 
Mi peanMsycTca .cJieAywiMM oOpaaoM. 

Ha niflpaBiiMiecKMft inaxep,, BxnKwaw- 
ii^ft BepxHMfl 1 M wauwft 2 ynnoTHHTenb- 
Hue BJicMeKTO. Hcaw xoTopu>« pa3KeujeH 
.AH44>epeBUKanbmift xjianaH 3. ycraHaBflH- 
VacTCR MeTannHMCCKHft luiacTbipb 4, xo- 
Topufl *HKCHpyeTc»i Ha naxepe ynopa»« 5 
H 6. PaccTOHHHe Mexny yruiOTHHTenbHMW* 
sneMeuraim I m 2 ycTaHasnHBaeTCR b 
saBHCMMOCTH OT AnHHU luiacTupH , ^.ripe" 
nejieuMoro no saBKCHMOcTM, h o6ecr.e«ie- 
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sneMBirroB 1 h 2 KOHi;«8U»«t yqacTKam 
iBiApnipfl. 

Hfmnm miacnipii BuCHpaercn a coot-* ^ 
ntrettm to cne^ornmeft saBHCMKocTua 

1^ ^'OTHua RRTepBana HerepHeTHitHoc*^^ 
TH o0canKoA KoaoHm, m; 



1b I** AHKBa ynnoTimrenfcHoro dJieNeir- 
^ * : va rHApaxuHHecxoro naxepa^ n;- 
P»-. AABnemie b rHAPaajiH^ecxKx na- 
* Kcpax npH npuxaTHu KomxeBbOC 
y^acTxoB nnaerupa. MIIa|, . 
1 paecToaBMB pt ycTbii cxBaaHWJ 
*tv> BapxHeft rpamaibi HHrepBana 
BerepnaTHwocTH oGcaABofl xo-* 



is 
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25 



B - No/iynb ynpyrocm HarepMana 
rpyOi tia xoropux iip6k9bo;9It* 
ai cnyck nnacTfaipff» mia; 

C *-' OTH(»eBue HapyycHoro AHanerpa 
K BRytpeRReMy rpyC, na koto- 
pux iqpou3B9AHTcii cnycx nixacTM* 

|U ** .X09MHcCHauT nyaccoRa Ha^repH- 
ana TpyO^ Ba xoTopiix npoKSBO-. 
^irai cnycK nnacrupA. ^0 
Qaxep c nnacnipeN i cnycxaeTCii^Ha 
iiacocB9*xoNnp.eceopBuz rpyOax (ne no^. 
xasaifti) B oScaOByn xonoa^y :7 x Kirrep- 
Bany 4^ xerepHeTRVocru, ocna5neRBONy ' 
OTBapcTHxm 8« HkxrbA ynixoTBHTenbnift 3S 
MaMBBT 2 ycTaHaanMBaxrr TaK» MTobu 
.-^ro BcpxBHft Topeii 6km nanpoTHB wcxKeA 
rpaamiy HBTepaana 1^ • I|pH 3tom paccro* 
XBitt MesaAT mcsBKM ropqoM Bepx«iero yn- 
jiOTKHTenkHoro sneHeara 1 h BepxneA ^ 
rpaiotivu HBTepBana 1^ cocraBHT BenK<oi* 

Hy a 9 paBRyiD 2 .^^^E^^ « yTOTbiBajOBorio 

yAnuReiDie Hacociii>*xo*iiipaccopRux Tpy6 
npH ycraHOfie nnacTupii. CoaAaKrr b naxe-^^. 
pa HqefarToqKoe AaBJieBue nopxAxa 2-3 Mlla 
. M aanaxepOBfaiBakrr yimoTBHTeHhie sneMeir- 
TU 1 H. 2 B xoHaewx y«iacTrax nnacTupH 
4 (4m r* 2)* noBMaa ioT A^>BneHHe b naice-^ 
pe H'pacBKpniaT ero cHa^aiia ynnoTBH- 30 
TenbBU»«i sneHeuraMf 1x2 cooTBeTCTBy- 
lomxe KOKuesbfe y^acTXR linacTbipa 
(4Mr« 3). Docne «iero orxpuBaerca 
^peHUManbHb?^ xnanaH 3» npeABapHTC^b- 
HO HacTpoeuHbift ua aanaJinoe naaneKiie, S5 
H pa6o^eA m:'aKOCTbio paciBHPfiioT cpeAHxno 
«iacTb nnacTfarpq, Hameme a naxepe no- 
dbmaioT AO pacMernoro cCecneMMBaicr- 
mero npHxaTHe xoHueBux yqacrxoa mac- 



Tup'M AflaneKHeM F|^» npM 9toh cpeAHaa 
sacTb nnacTfaipa b MHrepBane Ae^p- 
laipycTCH pacneTHbiM AaaneHHaM f^^^V^ . 
AO xacaHHB c BHyrpeKHefl nosepxHocTbio 
o6caAHOfl KonoKNfai Ana HcxjimeHHn xarpy-* 
30K Ha KHTepBan 1^ (4Hr. A), B npoaec-* 
ce ycTanoBKH nnacrupb A BMecre e naxe- 
poM nfepeMemaercfl oraocHTenbiio Kxrep'* 
Bana 1^ oCcbahoA xonowfti Ba xenHSHHy 
a/2» HO GnaroAapx Bi)6opy AnHuu nnap~ 
Tupa M cooTBeTCTByioiiieA ero opHeHTaAHH 
nepeA ycraHOBKoA OTHocHTeAbuo khxhcA 
. rpauHAy BHTepsana ^ xoHueaue yyacr* 
KH imacTupa^ ixpHsarue x oOcaAHoA xo- 
AOKHe, GyAyr xaxoAHTbai bbc HXTepBajia 

1^ Ba paBHOH pacCTOKHKH a/2 OT COOT*. 

BercTByioapix er6 rpaiiKi|« Taxoe pacnono- 
xeBHe nnacTwpfl otfeenewT coxpaRBocib 
ero M o6cwBoA xonoxHu b' KKtepBan*^.^ 
ocnaOneHBON OTBepcTHXHK* 
0 o p M y A a u 9 p 0 p e K H 

(^OCO0 yCTBROBKH lUiaCTU^X ^ MHTep- 

Bana HarepHBTH«iH0CTB oOcimiboA xonox-* 
w» BXmoMaamHA cnycx na TpyOax fha** 
paBBMnecKHx naxepoa c ymoTHUTeiibau- 
i«i sneNeHTaMf h ycraHOBneHRoro ua rhx 
nnacTiiipa» sanaxepoaxy ynnoTHRTenbHux 
raeMeiiTOB naxepa b koixteBux ynacrxax 
nnacTupff h pacsnipeBHe nnacTupx no 
BceA AHHue nyTeN codAanHx uafiUTOvmro 
AaBneBHR b ynnoTRHTenbtsiix ajieMeutax 
naxepoB -a b MeanaxapRoA soRe^ o r a a- 
^ aioRM A c.n reM, vro» -c Aenbio 
oCecna^eRHji 9x6hoi«ih HaTepaana nnacnr- 
px, nociia cnycxtf . nnacTupx aapxaiiA to- 
pcu BuxHe'ro yAJioTRHT&nbHoro 3/ie>ie«Ta .* 
rUAPABBKnecxoro naxepa pasMeaiaioT aa-^ 
npoTRB RRxneA rp^WKU. HHTepBana aa- 
ri^MeTKWocTHi a Anaay nnacTbipx buOk- 
panT B CDOTBeTCTBaa CO cncAyioqaA saBa* 
CMNOCTblO - ' " • 

W.t2(l,,^t^^^^ii^). 

E-(C'-I) 



TAe Artaaa nnacTupa, n; 
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Anaaa HHrepaana HerepMeTKv 
HOCTH o0caAHoA KonoKHUt m; 
AriHHa yixnoTHHTCjibHoro »iieMefi-^ 
Ta rHApaB/m^ecxoro naxepa^ m; 
AaBneaae b rHApaBJiHHecKHx na* 
xepax npa npaxaTHH KOHueshix ^ 
yuacTXOB nnacTupa, Mlla; 
paccTOBHHe OT ycTba cKsaxMHu 
AO sepxHeA rpaHHUbi HHTepsana 
HerepMCTUMHocTM o6caAHoA kg- 

MOAy/ib ynpyrocTM Marepnana 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 



isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 




where L is the length of the patch, m; 

/q is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 

casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

H is Poisson's r^tio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval Iq of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval /q. Here the distance 
between the lower end of the upper packing element I and the upper boundary of interval /q 
. ^ P•/(1-2^) 

IS the quantity a, equal to 2 > x , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P] 
ensuring that the terminal portions of the patch are squeezed 
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by pressure where the middle portion of the patch in the inter\'al /q is deformed by the 
calculated pressure Pi « Pi until it touches the inner surface of the casing, to eliminate 
loading on interval /q (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /q, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /q at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 



A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the inierpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/q is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 



holes. 
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of Ihe pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

M is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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[see Russian original for figure] 



[see Russian original for figure] 
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